Official ♦ 



[mil iqGyAea mm^ wv mu \ £0/6/9 ^ < m \u m > m mm 



Serial No.: 09/348,169 
Docket No, FQ5-404 



AMENDMENTS TO THE CLAIMS! 




Nriaim 1 . (Currently araendrf) Ajqi automobile commimications m^od for an on-board 
mobile station in across a plurality of radio zones which are consecutively arranged along a 
road, comprising: 

jroviding each of the radio zones with a plurality of p r ed e tcimiiied communication 
frequencies; 

switching between said plurality of cominumoationJEcequenoies within a 
conununii!.Atioii &i:>quc>iKy u s ed m each of the radio zones using a time division scheme; 

eo n tro lling a c o mmunicati o n frequen c y used in each o f th e r adi o- z o nes using a time 
such that ^ different time jsIoUs slots arc allocated for adjacent radio zones 
for each of saidblurali t y of communication frequencies eommimic^Ati o ii& at a &j mft 
^jS<~^ c o mnimiica t i o n fro qu c ncy in ad jo ining radi o z o n e s ; and 

switching a time slot allocated to the on-board mobile station to continuously 
communicate with Ihe on-board mobile station c r viM ' the across the p^^ u^^^ Y Of '^^^'^ zones. 



Claim 2. (Currebtly amended) The automobile communications communication method 
gf acuoidiiig tu claim \^ wherein the time slot used for communication witli the on-board 
mobile station is switched in such a manner that communication with the on-board mobile 
station is continuously p^ormed at one of said_pluralitv of communication frequencies a 
sarntt tunm i m t rcation fr e qu e ncy over the plurality of radio zones. 



Claim 3, (Original) The automobile co mmunication communications method acco r ding 
to fif claim 1, wherein the time slot is switched in such a manner that communication with the 
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on-bcard mobile station is continuously perfonned at different ones of said pluxalitv of 
cWimunicatioa frequencies over the radio zones. 

Claim 4. (Currently amended) An automobile communications method between an on- 
board mobile station and a fixed station system comprising tn a plurality of radio zones wtiCfli 
«e consecutively arranged along a road, comprising: 

pFQviding each of the radio zones with a plurality of communication frequencies; 

switching between said plurality of commimicadon frequencies within a 
cmmnumuatiW fr e quency used in each of the radio zones using a tiiwe di vision scheme; 

contr o lling a oonmiuiucalion JD ' cqueucy usoi m eacli of tlia r^dio zcines using a time 
division sch e mA such that a different time slot is slots aa^& allocated for each adjacent radio 
zone for each of said plurality of communication frequencies cuimiimiicaLiuAia at a same 
commmxicati o n ft&quaiLj^ in adj o ining f a dio"zun e s> ; and 

continuously communicating with the on-boaid mobile station at one of said plurality 
of communication frequencies at a same e^onmiuni c ation - fr e quen c y over the plurality of radio 
zones, \ 

Claim 5. (Currently amended) The automobile CQmrnunications co mmmi c ation method 
af afcc o niing t o claim 4, vrierein tlie plurality of predetermined communication frequencies in 
each radio zone are generated from a single reference frequency in accordance with a 
predetermined conversion to be in a frequency-coherence state. 
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m 6. (Currently amended) The automobile commimications commmuca t i o a system 
of Ai^oi ' duigto claim 4, wherein a predetennined number N (N is an integer equal to or 
greateV thati 2) of time slots are determined in one period in eaoh of the radio zones, wherein 
one tima slot is assigned to a single oorboatd mobile station and M (M is an integer equal to 
or greater pan 2) predetermined commimication frequencies are sequentially switched ftom 
one to another at a timing of every N/M time slot- 
Claim 7. teurrently amended) The automobile communications coxm i xunlcAll o ii method 
of according t o cwim 6, wherein the time slot allocated to the on-board mobile station is 
switched in such aWav that the on-board mobile station uses said one of said plurality of 
coTnTTiuTi Tcation freQ\^encies a same Lommmiitati o n firqucucy over the plurality of radio 
zones. 



Claim 8, (Currently amended) The automobile communications tajmnmnicatiTO method 
of avcojtdiiig to claim 4, wherein each of said plurality of the pr edeten ' mned communication 
frequencies is used for boffli transmission and reception to perform conmiunication with the 
on-boaid mobile station according to a TpMA/TDD (Time Division Multiple Access/Time 
Division Duplex) scheme. 



Claim 9. (Currently amejMed) The automobile communications ccinummlcatioa method 
of acco r ding to claim 4, whereinVhe plurahty of pretfctcrmincd communication frequencies in 
each radio zone are generated from a single reference frequency in accordance with a 
predetonrtiined conversion to be in a)frequency-coherence state, wherein each of the plurality 
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^grcdctcimittfid communication firequencies is used for both transmissioii and reception to 
perfoim conwuunication with the on-board mobile station according to a TDMA/TDD (Time 
Division Multiple Access/Time Division Duplex) scheme. 

Claim 1 0. \ (Currently amended) The automobile commnnications conmimiicAtim method 
of ac cording w claim 4, wherein the plurality of prcdetcixmrced conmimiication frequencies 
comprises a pluiality of different pairs of JBxst frequencies and second frequeirtciefi, wherein 
the first frequencies are generated from one reference frequeitxcy in accordance with first 
predetennined conversion so that the first frequencies are in a frequency-coherence state over 
the radio tones. \ 

Claim 1 1. (Original The automobile communication method according to claim 10, 
wherein the on-board mobile station generates a transmission local sign^ of the second 
frequency from a radio sipral received from the fixed station system, in accordance with a 
second predetemiined convelrsion- 

Claim 12, (Original) The automobile communication method according to claim 1 1, 
wherein the fixed station system generates a reception local frequency fix^m the first 
frequency in accordance with the second predetemuned conversion as used by the on-board 
mobile station so that the reception Ideal frequency and a radio signal received from the on- 
board mobile station are in a fi^quency\coherence state. 
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Claim 13^^ (Cuirently amended) Aa automobile communications system comprising: 
an on-board mobile station movable on a road; 

a plurality of fixed stations comprising jEb niiing a plurality of radio zones 
consecutivelyWranged on the road, resp e c t iv e ly, wherein each of the plurality of fixed 
stations are communicable with the on-board mobile station using one of a plurality of 
prede t cnnined communication frequencies; and 

a control st^ion controlling connnumcation. fr equ e ncies u s ed by t he plii r a : li t y of fixed 
itatious at a prede t ernihied timmg m - sucfa a - way as n ot t o p e rmit s imultaneous tr ansmission a t 
a same coAmnmiiLa t ioiV A ' cqu e ncyin - adjoining radio zuii e s, the plurality of fixed stations 
peprforming continuous communication with the on-board mobile station by switching 
dllocatliig dUTiu ' Ciit time slots in adjoining radio zones with said on-board mobile station to 
communications using onaof said plurality of contmimication frequencies at a sao^ e 
frequ e iiL^y in adjoining radio zones and switching a time slot allocated to the on-board mobile 
station in accordance with thfe switching in said plurality of fixed stations and by switching 
between said plurality of a communication JBneguencies frequen c y u s ed in each of the pjiuality 
^ radio zones using a time divwiion scheme such that adjoining fixed stations communicate 
using different frequencies of saM plurality of communications finequencv at anv given time . 

Claim 14. (Currently amendedl The automobile communications coimntniicatiuii system 
of acc o rding to claim 13, wherein tha time slot allocated to the on-board mobile station is 
switched from one to another in such a manner that communication with the on-board mobile 
station is continuously performed at said one of said plurality of commxmication frequencies a 
same c o nuuuuit^uliuu Il ' cqucAicy over the plurality of radio zones. 



39Vd 



onnd'aaiD « nniodw 



3ieZ-l3l~E{dL PZ:^\ £002/60/90 



06/24/2003 14:25 703-761-2376 MCGINN & GIBB,PLL^ PAGE 08 




Serial No.: 09/348,169 7 
Docket No. FQ5-404 

:iaim 15. (Craiently amended) The automobile mnimuTiications uuumiuiiication system 
of y fcoi^g t o claim 13, wherein each of the plurality of fixed stations comprises: 

a frequMicy generator for generating the plurality of picJclmuiined communication 
freque^ics ftom a ifee signal of a reference frequency iiipuUlag isajjlt from the control 
station; 

A sdlector for selecting one communication frequency in use from the plurality of 
pi e Jeteiiiiinad communication frequencies under control of the control station; 

a timAdJvision controller for allocating a time slot to communication with the on- 
board mobile sWon at said one of sa iH pliiraUtv of commmiication freqnaacieS ^ 
couuumuLatluii M ' ajULUcy in us e; and 

an interfecfe for transmission and reception of signals to and from the control station. 

Claim 16. (Cuir^tly amended) The automobile f^ofnTminications conmnmication system 
Sf accoidmgto claim k wherein each of the ntorfllity of pieqettrmiatd communication 
frequencies is used for teth transmission and reception to perform communication with the 
on-boaid mobile station a^ording to a TDMAA"DD (Jime Division Multiple Access/Time 
Division Duplex) scheme. 



Claim 1 7. (Cmiently am^ed) The automiobile rfnnmimications uuimuunication system 
of TOConlittrto claim 1 5, whereiW the frequency generator generates the pluraUty of 
piedeteimined communication freVencies so that the plur^Atv pf pii.aLiumiiied 
communication frequencies are fteq\pncy-coherent to the reference frequency wherem each 
of ihe p^ Tn^a^tv of umletennine d comniimication frequencies is used for transmission and 



Received from < 703 761 2376 > at 6/24/03 2:28:27 PM [Eastern Dayligtit Time] 



Serial No.: 09/348,169 8 
Docket No, FQ5-404 

resception, and wherein the time-division controller perfonns communication with the on- 
board mobile station according to a TDMA/TDD (Time Division Multiple AccessATime 
Diviaibn Duplex) scheme. 

Claim 1 a. (Cuixeiitly amended) The automobile communications cuiimiUJiJiicAtloii system 
of accui jitig to claim 1 S, wherein the plurality of pr c det e miiu e d communication frequencies 
comprises a plurality of different pairs of first frequencies and second frequencies, who-ein 
the frequency generator generates the first frequencies fbim otie reference frequency in 
accordance with a first predetermined conversion so that the first frequencies are in a 
frequency-ccwierence state. 

Claim 19. VOriginal) The automobile communication method according to claim 1 S, 
wherein each oit the fixed stations genetrates a reception local frequency from the first 
frequency in accordance with a second predetennined conversion as used by the otx-board 
mobile station so that the reception local frequency and a radio signal received from the on- 
board mobile stati<m are in a frequency-coherence state. 

Claim 20. (Currently amended) The automobile commimications conununi catton system 
of according-te claim 13, whereiu the on-boatd mobile station comprises: 

fi fiiequency-in-usc regenerator for regenerating said one of said plurality of 
communication frequenoies th e comumnlcati o u - fi ie qucncy in use from a signal received from 
a fixed station which forms a radio zone for communication; and 
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\ a communication controller controlling communication with the fixed station using 
the allodated time slot at said one of s aid nluralitv of communication frequencies ftc 
t o mmmii o flti o n fr equency in use . 

Claim 21 . \ (Cuireatly amended) The automobile commmiications communica t i o n system 
of accordm g t< Aclaim 20, wherein each of the plurality of predetermined communication 
frequencies is used for transmission and reception, and the communication controller carries 
out communication with the fixed station according to a TDMA/TDD scheme. 

Claim 22- (Cuirently amended) The automobile communications c o nmiunication system 
of acc o i t iing to claim 20, wherein each of said pluraUty of p r cdctcnnin c d communication 
frequencies is used far transmission and recq>tion frequencies, 
whereiti the fr&quency-in-use regenerator comprises: 

a demodulator for danodulating the received signal, and 
a phase cbntroUer for performing phase control on a signal of an oscillation 
frequency based An an output of the demodulator such that the demodulator acquires 
synchronization; md 

wherein the\communication controller carries out communication with the 
fixed station according to a TDMA/TDD scheme using the oscillation frequency as a 
transmission local frequency. 

Claim 23 . (Currently amended) The automobile communications conmiunicatiou system 
of accoi ' din gto claim 20, wherein the frequency-in-use regenerator comprises: 
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a demodulator for demodulating the received signal using an oscillation frequency, 

and \ 

a phase Wttitroller for performing phase control on the signal of the oscillation 
frequency baseolon an output of the demodulator such that the demodulator acquires 
synchronizationjland 

wherein tne on-board mobile station further comprises: 

a converter for generating a transmission local frequency from the signal of the 
oscillation frequency in accordance with a tiie predetemxined conversion, and 

a mouulator for generating a transmission signal using the transmission local 
frequency, \ 

Claim 24, (Original) The automobile communication system according to claim 23, 
wherein the predetermined conversion of the converter is the same as a predetermined 
conversion for generatiim a reception local signal from a transmission frequency at each fixed 
station. I 

Claim 25. (Currently amended) The A fixed station in the automobile communicatiom 
conimmiication system of a g recited in claim 13, comprising: 

a communication frequency generator fo r generating that generates the plurality of 
p rede t ei - miued conmiumcatioA frequencies from a the signal of a reference frequency coming 
from the control station; \ 

a selector for selecting one communication frequency In us e from the plurality of 
predetermined communication frequencies under control of the control station; 
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a time-division controller for allocating a time slot to commimication with the on- 
boa^ mobile station at said one of said plurality of comm imication frequencies Ac 
lAimmlpication fi r equmc^ in U5e ; and 

I interface for implementing transanission and reception of signals to and from the 

control st^on. 

Claim 26. \ (Currently amended) Hie fixed station of according-to claim 25, wherein each 
of the plurality of piedetLimincd communication frequencies is used for transmission and 
reception, and Aommunication with the on-board mobile station is carried out according to a 
TDMA/TDD scheme. 



Claim 27. (CiArently amended) The fixed station af ^^ording to claim 25, wherein each 
of the plturality of yWlctcrmincd commixciication frequencies is used for transmission and 
reception, Ae commtmication frequency generator generates the plurality of prcdetcnnined 
communication frequ^cies in each radio zone so that the plurality of uicdetermincd 
communication freqneAsies are frequency-coherent to the reference frequency, and the time- 
division controller cauiep out communication with the on-board mobile station according to a 
TDMA/TDD scheme. 



Claim 28. (Currcntly ad^ended) The fixed station 2f Atcm Jiixg t o claim 25, wherein the 
plurality of predetermined co\nmunication frequencies comprises a plurality of different pairs 
of a first frequency and a secokd frequency, and the communication frequency generator 
generates the fu^t frequency frdm the reference frequency in accordance with a first 
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Npredetermined conversion in such a manner that those first frequencies are in a firequetjcy- 
coherence state over the plurality of radio zones. 



Claim 29, (Currently amended) The fixed station of acc o idhi^ lu claim 25, wherein the 
pIuxalityV>f pr e d et ermined communication frequencies comprises a plurality of different pairs 
of a first ftequency and a second frequency, and a reception local frequency for demodulating 
a received fadio signal from the on-board mobile station which is g^erated from the first 
frequency inyccordance witli a second predetermined conversion so that the reception local 
signal is freqijency-coherent to the received radio signal from the on-baard mobile station. 



Claim 30. (Currently amended) The An on-boaid radio mobile station in the automobile 
comTnunicatiQns conunmii c ati o n system of as r eci t ed in claim 13, comprising: 

a frequencVin-use regenerator for regenerating said one of said plurality of 
communication firequencies tiiz comniunica t ion fr equency in tt s e from a signal received from 
a fixed station wluch\forms a radio zone for communication; and 

a communication oontroUer for r:rifmtnnniriating c o mmuiiic ation with the fixed station 
using the allocated time slot based on said one_of said plurality of communication frequencies 
the c o nimunication &eqi\m c y in us e. 

Claim 3 1 . (Currently akiended) The on-board radio mobile station of acco nding t o claim 
30, wherein each of the plurmty of predttenmned communication fi^uencies is used for 
transmission and rec^tion, ank the commurdcation controller carries out communication 
with the fixed station according \o a TDMA/TDD scheme. 



39Vd 



Serial No.; 09/348,169 13 
Docket No- FQ5-404 

Claim 32. (Ciuxeiitly amended) The on-boatd radio mobile station of acc o rding tu claim 
30,Vhefein each of the plurality of piulel e imlixcd communication j&equencies is used for 
transmission and reception; 

wherein the frequeocy-in-use regenerator comprises: 
a demodulator for demodulating the received signal, and 

a phase controller performing phase control on a signal of an oscillation frequency 
based on an output of the demodulator such that the demodulator acquires synchronization^; 

dlld \ 

wherein me communication controller carries out communication with the fixed 
station accordingVto a TDMA/TDD scheme by usitig the oscillation frequency as a 
traxxsmission locaI»equency. 

Claim 33. (Original) The on-boaid radio mobile station according to claim 30, wherein 
the frequency-in-use regenerator comprises: 

a demodulator tar demodulating a received signal of an oscillation jfrequency, and 

a phase controller performing phase control on the signal of the oscillation frequency 
based on an output of the dmiodulator such that the demodulator acquires synchronization; 
and \ 

wherein the on-board radio mobile station further comprises: 

a converter for geWating a transmission local frequency ftom the signal of the 

oscillation frequency in accWance with a predetennined conversion, and 

a modulator for generating a transmission signal \ising the transmission local 

frequency. \ 
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34. (Origitial) The on-board radio mobile station according to claim 30, wherein 
the pWetcrmined conversion of the convearter is the same as a predetermined conversion for 
generafing a reception local signal from a transmission frequency at each fixed station. 

Claim 35.\ (Currently amended) The A control station in the automobile communications 
ymuiuiiic.atioii system gf aMccxted in claim 13, comprising: 

a ref^rODice frequency generator for gen e iAting a that generates the reference frequency 
signal for producing the plurality o f predetei ' mincd communication frequencies in each fixed 
station; 

a communication controller for transmitting and receiving signals to and from the 
plurality of fixed stations; and 

a system controller controlling said one of said plurality of commmiicatinn 
^ frequencies for Mij^imii ca tion fi -c quenci e t> in use by the plurality of fixed stations at 5 
predetermined timirk in such a way as not to permit simultaneous traxxsmission at a same 
communication frequency iti adjoining radio zones. 

Claim 36, (Currentlv amended) The fixed station of ACfcordhig to claim 28, wherein the 
plurality of prcdctcnmnc<^conmaiumcation frequencies comprises a plurality of different pairs 
of a first frequency and a second frequency^ and a reception local fi^uency for demodulating 
a received radio signal from me on-board mobile station is generated from the first frequency 
in accordance with a second prmetemiined conversion so that the reception local signal is 
frequency-coherent to the received radio signal fcom the on-board mobile station. 
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37. \ (Currently amended) The method of claim 1, wherein the plurality of prcdetermitted 
conmiVnication frequencies in each radio zone are generated from a single reference 
frequency. 

38. (Currently amended) The method of claim 4, wherein the plurality of predetermined 
communication fiequencies in each radio zone are generated from a single reference 
fiequency. 



39. (Currently amended) The system of claiiti 1 3, wherein the plurality of predetermined 
communication £qpquencies in each radio zone are generated fi^>m a single reference 
frequency. 



40- (Currently anWded) An automobile communications method b^ween an on-board 
mobile station and a fixed station system in a plurality of radio zones which are consecutively 
arranged along a toad^ opmprising; 

providing each ol(the radio zones with a plurality of predetermined communication 
frequencies; 

controlling a comnjunication frequency used in each of the radio zones using a time 
division scheme such that simultaneous transmission at a same communication frequency is 
not permitted in adjoining rad^io zones and different time slots are allocated for 
communications at a same communication frequency in adjoining radio zones; and 

continuously communicating with the on-board mobile station at a same 
communication frequency over the radio zones. 
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Wherein a pxedetennined Tiumber N (N is an integer equal to or greater than 2) of time 
slots are aetermined in one period in each of the radio zones, wherein one time slot is 
assigned to a single on-board njobxle station and M (M is an integer equal to or greater dian 2) 
prcdctcnxtrbod communication frequencies are sequentially switched from one to another at a 
timing of every N/M time slot. 

41 . (Curraitly amended) The automobile communications communication method of 
according to cMm 40, wherein the time slot allocated to the on-board mobile station is 
switched in sucn a way that tiiie on-board mobile station uses a same communication 
frequency over tfte plurality of radio zones. 
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